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— RCP
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The APS Has a Stated Commitment

B From the 5-year plan:

"Attaining our goal of maximizing the scientific productivity and impact will
demand not only changes in beamline configuration but also improved
detectors and software for data reduction and analysis. . . . Providing
robust data reduction, data analysis, modeling and simulation software to
our users is an important enabler to increase the volume of high-impact
APS results. This program has very high priority, and will be pursued
simultaneously with the highest priority beam line upgrades."




Committee on Software Framework Options

B Committee formed July 2005
— Ken Evans, Guy Jennings, Tim Mooney
B Charge

— Investigate possibilities for providing scientific software for users of the
APS

— Investigate DANSE
* Interact with the DANSE / Pyre developers
* Implement a test case within their framework

» Determine a set of criteria for producing facility supported analysis
software at the APS that incorporates high end computing

B This was accomplished
B The committee has expanded to include
— Tom Worlton (IPNS), Gabrielle Long, Brian Toby
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DANSE

B Data Analysis for Neutron Scattering Experiments

B Prompted by the Spallation Neutron Source (SNS)

B Recently funded by NSF after two years of proposals
— $12M for 5 years
— Includes a computing cluster at Caltech

B Based on the Pyre Framework developed at Caltech
— Python and C++
— Approximately 10 years old
— Extensive framework, but poorly documented
— Under the control of one person




DANSE

B Principal scientific investigator is Brent Fultz,

Caltech ’ ’

NSF

— 5 Sub-projects
— Leaders are typically at universities

B Software engineering and technology is lead
by Michael Aivazis

— Director of Research, Center for Advanced
Computing Research, Caltech

— Principal Pyre author
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Study High Points

B Learned DANSE as a framework does not exist
B Pyre was downloaded and built
— Windows and Linux — Build was successful
— Solaris — Did not build
* Required almost a month of interaction with Michael Aivazis
* Most of the debugging done here
* Resulted in changes to C++ and Python modules
* Are still problems with the build system
B A test case was implemented
— A Channel Access Probe
* Implements a GUI in Python
* Uses “legacy” code
« The C++ code was converted to Python using SWIG

* Uses many Pyre features including interchangeable modules and
persistence
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Pyre Evaluation

B Advantages

Interchangeable Component model

Extensive mechanisms for persistence

Extensive error, debugging facility

Message Passing Interface (MPI) implementation
Other packages such as Nexus are already built in
Multi-platform build model (but flawed)

Python is an attractive level of complexity

DANSE is using it

B Disadvantages

Documentation is severely lacking

Relies on one individual — Michael Aivazis

Is a sledge hammer for simple applications
Is not designed with GUI applications in mind
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Gum Tree

B GumTree is an Eclipse based GUI framework from ANSTO for running
scientific experiments

umTree Platform
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] E|I1V|r0nment Mot ‘fou are now connected to & dummy SICS Instrument Control Server = ===
B HistMem SAMPLE = MaCl, TEMPERATURE = 1
o
GMach R A AR AR TR %
= Matar roceed with utmost care! =
[}
e 81 O MAY BE MOYING HARDWARE IM THE EXPERIMEMT HALL o —
e YOU MAY CALSE GRIEVIOUS BODILY HARM TO SOMEBODY 0
e YOU MAY DAMAGE YALUABLE AMD SOMETIMES IRREPLACAELE HARD'WWARE = e BercoRorTat =
3 Perfton Continuing here seriously compromises hacker's ethics = el Ry e
(P Rs232 Controller wou will MOT find waluable data here! = Heat z =
; The 5ICS server does NOT allow you ko spawn to the system 2
(@ ScanChject =
@ ik N o
icsRuenskacl
@ Sicsvarisble — ||| =dir
[ SingleCounter Command received at Wed Oct 06 10:33:27 EST 2004
v
ek - |||evfactory performance stack sl sics_exitus
Property ‘ Value ~ dir tth transact Buf scan =
interruptmods 0.0 config fultransact run drive emon v
softuppetlim 100.0 M3 wiord &2 = (]
e g.gl e e 100% - » =g
fixed -1‘.0 (?Dmmand 0w B A - »
speed 0.0z dir = 2
softlowerlim 0.0 ] : »
Final Showing Markw = Show - CEIES &
ignorefault 0.0 SIS | 2 5 d = Ly - K T
accesscode 2.0 dTerminal Input GumTree - A Java Based GUI Framework
softzero 0.0 v rive motor 51 i =
= TR for Beamline Experiments
= : Tony Lam
T 58NS Browser &2
Back | ‘ Stop | Refresh | @i | |http:f,l’www.neutron.anl.gov,l’nexus,l’ Ahstract fii
GumTree is a highly mteg:tated rnulh platform GUI for | Mg

Draw; [} Auto.Sh.:apes' \ \\ |:| d 4[ Tl

< | &

o

Done

SICS scan: point =3, x =0.3

From: Tony Lam, ICALEPCS Presentation, October 2004
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Current GumTree Status

A

Workbench
Tony Lam is the main developer
Is currently in the process of redesign
There is collaboration with
— ESRF (Andy Goetz)
— EPICS Control System Studio (CSS) (Mattias Clausen)
— APS
Three projects
— GumTree RCP
* Integrated Scientific Workbench
* Plug-in based
— Data Acquisition
— Data Analysis
Has promise
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ISAW (3D View)

File Edit Yiew Options
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ISAW (Scripts)

£ Select by Angle, Convert to D & Sum

Operation SelectAndSumExzample §oving comman

Enter Filename CiuDocuments and Seningsnﬂ Browse

Enter Minimum Angle 40.0
Enter Maximum Angle 70.0 nts and Sett
Result UR~bin Gz Wil
= em; G sProgral
| Apphy | | Exit | | Help | 'iles~A da]:_utec
" Ll 1

-~ ISAW 1.7.2 g

.File Edit View Operations Macros Wizards Help

@ [ Session [ Attributes | DataSetLog | SessionLog | SwstemProps | Scripts |

RunScript |  oOpenScrit |  Savescript | Reset | 1saw Script ~| Help |
Prgm Editor:C:Documents and Settingsthammonds.|PNS_NT'DesktopISAWScripts EXAMPLES SelectAndSumExzample.iss

#Boverview Thiz script loads a file and extracts detectors given a range of angle, conwerts this to g and then
# sums the converted data

#Balyorithm Use Extdtt, ToD, Sumiel

#Bassunptions Loaded file has histogram data in the second dataset loaded
#fparam file Name of runfile to he loaded

#f@paran miningle Minimum angle for sum

(#lparan maxingle Maxinmum angle for sum

#

(ffile LoadFile Enter Filename

\$mindngle Float|40) Enter Minimum Angle

gmaxdngle Float(70) Enter Maximum Angle

sTitle=3elect by Angle, Conwvert to DI & Sum

gCategory = Macros, Examples, Scripts ([ IS4W )

Immediate

Clear

From: John Hammonds, IPNS
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Current ISAW Status

Workbench
Stands for Integrated Spectral Analysis Workbench
B Started in 1999

— John Hammonds, Dennis Mikkelson, Tom Worlton
B 10 - 20 man years of effort

— Above, Post Docs, Students (currently 10), Ruth Mikkelson
® Collaborate with LANSCE
Mikkelsons and their students are currently NSF funded
M |s a functioning tool
— For IPNS data
— Primarily time-of-flight data
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APS Operations & Analysis Group Tools

B Toolbox
B Based on Tcl/Tk
B Uses SDDS Toolkit
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Java Analysis Studio (JAS3)

Workbench
Developed by / for the High-Energy physics community
Plotting of 1d, 2d, 3d Histograms, XY plots, Scatter plots, etc.

Open source .- —
File Edit Wew Tuple Looj indow  Help
Lo | B
Attractive plottin S T e 1 En
[#] CreateAndPlotHistograms java ® T Createn dPlotHisto grams java plob
F - - h h . I I . Histogram 10 Cloud 10
Itting, other mathematical analysis Eriies —5a738 Erifes 100009
5,000 8,000
g ! y ' ean :-4.2955E-3 ' Mean :-3.3862E-3
4,500 ms:  0.93655 7.0001+ ms:  0.09381
4,000 tOfRange . 275

6,000

— Primarily from CERN

5,000

. Py Histogram 20

B GUI for analysis tasks ] |
B Built-in editor and compiler el o

B Highly modular structure

— Uses plug-ins 1
B Documentation is lacking 'l
B Does not do 2D array data well
— I.e. CCD, Image plates S
gl | 5
2:46:37 PM —-————— —_—I ————— pile success ful :I
[
Compiler | 2] Fit » |
Iasspathi/argifrechepiasiextensionjcompilerieblexamples/CreateAndPlotHistograms java | 120015305 [
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XRAYS

® X-Ray Analysis Software
B Currently in “Finding the Ballpark” stage

B Intended to be for the X-ray community what DANSE, GumTree, and
ISAW are for the Neutron Scattering community

B Expect significant overlap with Neutron Scattering software

X-Ray Analysis Software

Advanced Photon Source

17



Criteria for a Data Analysis Software Project

B Needs to be a reasonably large project
— To be better than what users are doing on their own
— To provide continuity and eliminate dependence on key individuals
— To do what meaningfully needs to be done
B Needs the approval of the users and community
— Means it needs marketing and collaborative interaction
— Community must see it as better than what they are doing now
B Needs to collaborate with the neutron-scattering community
— There is much overlap
— Resources can be shared
B Needs to provide high-performance computing
— Not clear

A
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Criteria for a Data Analysis Software Project

B Needs to concentrate on the higher-level process

— Acquire — Filter — Analyze — View — Store
B Needs to be flexible and extensible
— User’s needs are diverse and varied

— There are already many existing programs and approaches
* These need to be incorporated, not replaced
— Appropriate for novice as well as sophisticated users

B Needs to be cross platform
— At least Linux and Windows,
probably Solaris, hopefully OS X
B Needs to be language agnostic
— Many analysis tools are FORTRAN,
C, C++, and other

IVE DECIDED TO
STANDARDIZE THE
DEPARTMENT ON A
NELJ PROGRAMMING

LANGUAGE.

A

Argonne




Criteria for a Data Analysis Software Project

B Needs to be easy to use

— Scientists are more interested in Science than Computing
B Needs a common data format

— Not easy

— NeXus ?, SDDS ?

— Perhaps data converters are the best pragmatic solution
B Needs to start with a smaller scope that is expandable

— The current resources are limited

— Easier than getting an entire, grand project like DANSE off the ground

— Probably limited to the APS scope at first
B Needs to address two different types of requirements

— Workbench

— Toolbox

A
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Eclipse

B Eclipse is an Open Source community
M [t was started in 2001 by IBM
— IBM donated a lot of research
— Controlled the early development, but later relinquished control
B QOut of the box it looks like a Java IDE
M [tis really a Plug-in manager
— That comes with Java Development plug-ins.
— You can take these out and put your own (and/or others) in

A
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Eclipse Overview

: r
. Java
: IDevelopment
. Tools
(JDT)
: Plug-in
: |IDevelopment
Environment
(PDE)
\_

Eclipse Platform

Another
Tool

Your
Tool

Their
Tool

. Eclipse Project

YgpeesEEEEEEEEEER

Modified From: Tony Lam, ICALEPCS Presentation, October 2004
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Eclipse Foundation Membership

B Strategic Developers (13 as of Jan 2006)
— At least 8 developers assigned full time to developing Eclipse
— Contribution up to $250K
W Strategic Consumers (4)
— Contribution up to $500K
— Can reduce the dues by contributing 1-2 developers
B Three other tiers

B Bottom line
— $$%$ and Developers (currently > 150 full time)
— Compare to Pyre

A
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Eclipse Consortium Strategic Members

)
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Arg

Eclipse as a Java IDE

B For developers, not users

A
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=2 qov.anl. xrays.epics. jca = 28 private MNainFrame frame = null; T U @i
2 JProbe Swing = 20 private ListenerList listenerList = new ListenerList(l): (sl W S EL
Lo b a0 [0 Getting started
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Eclipse As a Rich Client Platform

B Looks like an application, not an IDE
M Inherits a lot of functionality
— Persistence (Properties and Preferences)
— Help
— Featured About dialog (like Eclipse’s)
— Splash screen
— Dockable windows, and much more ...

_ = JProbe SWT RCP o m]
2 JProbe (Swing) ;IEIEI Eile JProbe ‘Windows Help

File Help J @ i

PY Blatne: Ievans:calc B Mame: Ievans:calc

alle: 4 el >

_eas | e | pest | P o
IC':'””BCteld ancd Mortoring Connected and Montoring
Java Application RCP Application
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Easily Made More Elaborate

=2 JProbe SWT RCP - 10| x|

File JProbe ‘wWindows Help

| ® i

1 Probe 3 = 0

) @w el |- o Y=0O
TProbe SWT ECT iz an experimental  =J

application to test some of the features
Value: - On of the Eclipse Rich Client Platform

Adjust | P Info | (BC.

Connected and Monkaring

PY Mame: I evans:ball

It's main feature 15 JProbe, an EFTICS
Channel Access application that
motitors process variables and allows
vou to set the values for them. It uses
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Bottom Line

A

Is a very powerful and extensible IDE and Framework
Is Open Source
Has a community
|s supported by most of the industry
Has a large number of developers (>150)
Has significant financial backing
Are many 3"d-party Plug-ins, both free and commercial
Is continuing to expand and improve rapidly
Is free
Downsides
— Is a continually changing, moving target

Argonne
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Graphics and Visualization

B An essential part of a software analysis project
B Require many man years to develop
B We have looked at two packages
B FreeHEP (used by JAS3)
— Based at SLAC (4 full-time people, 10 - 40 man years)
— Attractive graphics
— Documentation is lacking
— Somewhat orthogonal to X-ray analysis needs
® VisAD
— University of Wisconsin Space Science and Engineering Center
* And others
— Extensive package (10 years or more old)
— Much documentation (but not enough)
— Flexible and powerful

A
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Prototype Image Analysis Tool using VisAD Graphics

& C:Java'\Fit2D' LaB6_80kevy_40cm_0001.tif - |EI|5|

File Tools

& C:Java'\Fit2D' LaB6_80key_40cm_0001.tif = |EI|£|
File Tools

[T 3D Threshold %: |4 3: [T Use Threshold IRainbow 'l

Imogellne

ImageElement

Slices | pistribution | Rings |

Blement: [1024 = Line: 1024 = © ElementSlice (% LineSlice  Get New Slice |

Slices Distributionl Rings |

Bins: |100
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Thank You

This has been an
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